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POTTING METHOD 

This application is a continuation, under 35 USC §120, 
of International Patent Application No. PCT/AU02/00436, 
?led on Apr. 4, 2002 under the Patent Cooperation Treaty 
(PCT), Which Was published by the International Bureau in 
English on Oct. 17, 2002, Which designates the United States 
and claims the bene?t of Australian Provisional Patent 
Application No. PR 4215, ?led Apr. 4, 2001. 

FIELD OF THE INVENTION 

The present invention relates to potting methods for 
porous holloW ?bre membranes typically used in ?ltration 
systems. 

BACKGROUND OF THE INVENTION 

The potting materials used to support and hold arrays of 
porous holloW ?bre membranes are usually a compromise 
betWeen materials Which have sufficient rigidity to provide 
adequate support but suf?cient softness and ?exibility to 
avoid breakage of the ?bres Where they enter the pot. Too 
rigid a material produces rapid breakage of ?bres adjacent 
the pot While too soft a material does not have suf?cient 
mechanical strength to adequately support the ?bres. The 
materials are also chosen to resist breakdoWn as a result of 
exposure to various types of feed as Well as cleaning ?uids 
used to maintain the ?bres. 

KnoWn systems employ single layers of epoxy, polyure 
thane or silicon materials, hoWever, each suffer from the 
disadvantages outlined above. 

The present invention seeks to overcome or at least 
ameliorate one or more of the disadvantages of the prior art 
outlined above or at least provide a useful alternative. 

SUMMARY OF THE INVENTION 

According to one aspect, the present invention provides a 
method of forming a pot for an array of holloW ?bre 
membranes including the steps of: placing the ends of said 
?bre membranes in a mould; forming a ?rst layer of curable 
resin material in a non-cured state around said ?bre mem 
brane ends, applying a second layer of polyurethane resin 
material to said ?rst layer prior to full curing of said ?rst 
layer, said second layer of polyurethane resin material being 
chemically reactive With said ?rst layer material to form an 
adhesive bond therebetWeen; at least partially curing both 
layers and removing the pot formed from said mould, 
Wherein said second layer material is of higher ?exibility 
than said ?rst layer material When each layer is ?lly cured. 

It Will be appreciated that any knoWn method of sealing 
the open ?bres may be used prior to the potting process 
described above. 

Preferably, the curable resin material is an epoxy resin. 
The use of an epoxy resin has been found to be advantageous 
When potting ?bre membranes Which typically contain 
hydroscopic liquids Which may produce sealing problems 
betWeen the ?bres and the pot When polyurethane resin is 
used. 

In one preferred form the layer of higher ?exibility is 
produced by adding one or more ?exibilising agents to the 
components of the material forming the ?rst layer of loWer 
?exibility. 

Preferably, the method includes the step of the monitoring 
the curing process of the ?rst layer to determine the optimal 
time in Which to apply the second layer thereto. For 
preference, the step of monitoring includes monitoring the 
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2 
temperature changes Within said ?rst layer to determine the 
state of the curing process. 

It is important that the second layer be applied to the ?rst 
layer prior to curing of the ?rst layer being completed so that 
there are suf?cient active sites available for the chemical 
reaction required to adhere one layer to the other can take 
place. Proper adhesion of the tWo layers is required to 
prevent ingress of feed betWeen the layers and groWth of 
bacteria etc. betWeen the layers leading to damage and 
breakage of ?bres and consequential contamination of the 
?ltrate. The use of this process also eliminates the need for 
special adhesives and primers to produce adhesion betWeen 
the layers. 
A necessary condition for the adhesion of the tWo layers 

is the chemical reaction betWeen some of the components of 
the tWo different layers. For epoxy/polyurethane layers, it is 
desirable that one of the epoxy components is reactive With 
the isocyanate groups of the polyurethane (preferably 
amines or amides). 
According to a second aspect, the present invention 

provides an apparatus for potting holloW ?bre membranes 
including: 

a mould for receiving the ends of said holloW ?bre 
membranes; 
means for forming a ?rst layer of curable resin material in 

a non-cured state around said ?bre membrane ends in said 

mould, 
means for applying a second layer of polyurethane resin 

material to said ?rst layer prior to full curing of said ?rst 
layer, said second layer polyurethane resin material being 
chemically reactive With said ?rst layer material to form an 
adhesive bond therebetWeen and said second layer polyure 
thane resin material being of higher ?exibility than said ?rst 
layer material When each layer is fully cured. 

Preferably, the mould includes separate means for ?oWing 
said ?rst and second layer materials into the mould. For 
preference, said materials are fed into a centrifuge before 
being ?oWed along a conduit or tube into the mould. 
Preferably, a single centrifuge may be used having separate 
sections to receive the respective ?rst and second layer 
materials. 

Although, a centrifuge is the preferred tool used in the 
method, it Will be appreciated that other techniques such as 
static potting are equally applicable to the inventive method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention Will noW be 
described, by Way of example only, With reference to the 
accompanying draWings in Which: 

FIG. 1 shoWs a simpli?ed schematic diagram of the 
potting apparatus used to perform the potting method in 
accordance With one embodiment of the present invention; 
and 

FIG. 2 shoWs a cross-sectional vieW of one potted end of 
the ?bres illustrating one embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, the potting apparatus comprises a 
mould 5 for receiving the ends 6 of the ?bres membranes 7. 
The mould 5 includes a cylindrical cavity 8 for receiving the 
?bre membranes 7. The cavity 8 has an enlarged-diameter 
base portion 9 for holding the prepot 10 Which serves to 
support the ?bres during the potting process. A tube or hose 
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11 connects one bowl 12 of a centrifuge 13 to the base 14 of 
the mould cavity 8. Asecond tube 15 connects a second bowl 
16 of the centrifuge 13 to the upper portion 17 of the mould 
cavity 8. 

In use, the material for forming the ?rst relatively hard 
layer of the pot is dispensed into boWl 12 of the centrifuge 
13 and ?oWed along tube or hose 11 into the loWer portion 
14 of the mould cavity 8 to form a ?rst layer around the ?bre 
ends 6. Prior to full curing of this material, a second material 
for forming the second softer layer is dispensed into boWl 16 
and ?oWed along tube or hose 15 into the mould cavity 8 to 
apply the second layer of material to the ?rst layer. The 
layers chemically react to form an adhesive bond betWeen 
the ?rst and second layers. At an appropriate curing stage the 
potted ?bres are removed from the mould 5. 

In some applications, it may be possible to use a single 
boWl and tube to How the materials sequentially into the 
mould to form the tWo layers. 

In order to determine the optimal time during the curing 
of the ?rst layer for applying the second layer, the tempera 
ture pro?le of the ?rst layer material may be monitored, at 
least during the initial set up of the process. The temperature 
pro?le indicates the various stages of the curing process and 
When the second layer may be applied to ensure that 
sufficient free sites are available for chemical bonding 
betWeen the tWo layers. Once the optimal time has been 
determined for a particular material combination further 
monitoring is unnecessary. 

A steep rise in temperature indicates that the majority of 
the curing reaction is taking place. The optimal time for the 
addition of the second layer has been found to be Within :5 
minutes of the time of this temperature rise and preferably, 
:2 minutes. 

The embodiment shoWn in FIG. 2 illustrates a method 
using a potting sleeve 23 to enhance the interfacial binding 
betWeen the potting layers 20, 21. The quantity of potting 
materials or the Width of the potting sleeve 23 is selected to 
ensure that the interface 24 of the tWo layers is Within the 
potting sleeve 23. The potting sleeve 23 is formed from 
material Which ensures good adhesion betWeen its inner 
surface and the tWo potting materials. Besides the selection 
is of the potting sleeve material, roughening the inner 
surface of the sleeve 23 can also enhance the binding of the 
potting materials With the sleeve 23. Further enhancement 
can be achieved by forming grooves 25 in the potting sleeve 
23. Due to the adhesive force betWeen the potting materials 
and the potting sleeve 23, it serves to reduces any movement 
or detachment of the tWo potting layers 20, 21 at the 
interface 24, and therefore enhances the binding of the tWo 
potting layers 20, 21. 

The potting method outlined above provides a number of 
advantages over the prior art including improved support of 
the ?bres serves to reduce breakages at the ?bre/pot inter 
face. In some applications it is also possible to dispense With 
the usual potting sleeve as the pot formed by this method has 
sufficient rigidity to be self-supporting. This produces a 
manufacturing saving as in some cases shrinkage of the 
potting materials relative to the potting sleeve produces gaps 
Which are again undesirable in terms of leakage and bacte 
rial groWth. In such cases the pot must be discarded. 

It Will be appreciated that further embodiments and eXem 
pli?cations of the invention are possible Without departing 
from the spirit or scope of the invention described. 
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What is claimed is: 
1. A method of forming a pot for an array of holloW ?bre 

membranes, each ?bre membrane comprising an end, the 
method comprising: 

placing the ends of the ?bre membranes in a mould; 
forming a ?rst layer of a curable resin material in a 

non-cured state around the ends, Wherein the step of 
forming a ?rst layer of a curable resin material further 
comprises monitoring a curing process of the ?rst layer 
to determine an optimal time at Which to apply a second 
layer to the ?rst layer; 

applying a second layer of a polyurethane resin material 
to the ?rst layer prior to full curing of the ?rst layer, 
Wherein the polyurethane resin material is chemically 
reactive With the curable resin material to form an 
adhesive bond betWeen the ?rst layer and the second 
layer, and Wherein a fully cured polyurethane resin 
material is of a higher ?exibility than a fully cured 
curable resin material; 

at least partially curing the ?rst layer and the second layer, 
such that a pot is formed; and 

removing the pot from the mould. 
2. The method according to claim 1, Wherein the curable 

resin material comprises an epoXy resin. 
3. The method according to claim 1, Wherein the ?rst layer 

comprises at least one ?eXibilising agent. 
4. The method according to claim 1, Wherein the step of 

monitoring comprises monitoring a temperature change 
Within the ?rst layer to determine a state of the curing 
process. 

5. A method of forming a pot for an array of holloW ?bre 
membranes, each ?bre membrane comprising an end, the 
method comprising: 

placing the ends of the ?bre membranes in a mold; 
providing a potting sleeve Within the mould to receive a 

?rst layer and a second layer, Wherein the potting sleeve 
comprises adhesion means, Wherein the adhesion 
means assist in adhesion of at least one of the curable 
resin material and the polyurethane resin material to the 
potting sleeve; 

forming a ?rst layer of a curable resin material in a 
non-cured state around the ends; 

applying a second layer of a polyurethane resin material 
to the ?rst layer prior to full curing of the ?rst layer, 
Wherein the polyurethane resin material is chemically 
reactive With the curable resin material to form an 
adhesive bond betWeen the ?rst layer and the second 
layer, and Wherein a fully cured polyurethane resin 
material is of a higher ?exibility than a fully cured 
curable resin material; 

at least partially curing the ?rst layer and the second layer, 
such that a pot is formed; and 

removing the pot from the mould. 
6. The method according to claim 5, Wherein a surface of 

the potting sleeve in contact With at least one of the curable 
resin material and the polyurethane resin material is rough 
ened. 

7. The method according to claim 5, Wherein the potting 
sleeve comprises at least one protrusion formed on a surface 
of the potting sleeve in contact With at least one of the 
curable resin material and the polyurethane resin material. 

8. The method according to claim 5, Wherein the potting 
sleeve comprises at least one indentation formed on a 
surface of the potting sleeve in contact With at least one of 
the curable resin material and the polyurethane resin mate 
rial. 



US 6,974,554 B2 
5 

9. A method of forming a pot for an array of hollow ?bre 
membranes, each ?bre membrane comprising an end, the 
method comprising: 

placing the ends of the ?bre membranes in a mould; 
forming a ?rst layer of a curable resin material in a 

non-cured state around the ends, Wherein the curable 
resin material comprises epoxy groups; 

applying a second layer of a polyurethane resin material 
comprising amine groups or amide groups to the ?rst 
layer prior to full curing of the ?rst layer, Wherein the 
amine groups or amide groups of the polyurethane resin 
material chemically react With the epoXy groups of the 
curable resin material to form an adhesive bond 
betWeen the ?rst layer and the second layer, and 
Wherein a fully cured polyurethane resin material is of 
a higher ?exibility than a fully cured curable resin 
material; 

at least partially curing the ?rst layer and the second layer, 
such that a pot is formed; and 

removing the pot from the mould. 
10. The method according to claim 9, Wherein the ?rst 

layer comprises at least one ?eXibilising agent. 
11. The method according to claim 9, Wherein the step of 

forming a ?rst layer of a curable resin material further 
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comprises monitoring a curing process of the ?rst layer to 
determine an optimal time at Which to apply a second layer 
to the ?rst layer. 

12. The method according to claim 9, further comprising 
the step of providing a potting sleeve Within the mould to 
receive a ?rst layer and a second layer, Wherein the potting 
sleeve comprises adhesion means, Wherein the adhesion 
means assist in adhesion of at least one of the curable resin 
material and the polyurethane resin material to the potting 
sleeve. 

13. The method according to claim 9, further comprising 
the step of providing a potting sleeve Within the mould to 
receive a ?rst layer and a second layer, Wherein the potting 
sleeve comprises at least one protrusion formed on a surface 
of the potting sleeve in contact With at least one of the 
curable resin material and the polyurethane resin material. 

14. The method according to claim 9, further comprising 
the step of providing a potting sleeve Within the mould to 
receive a ?rst layer and a second layer, Wherein the potting 
sleeve comprises at least one indentation formed on a 
surface of the potting sleeve in contact With at least one of 
the curable resin material and the polyurethane resin mate 
rial. 


